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Description 

Technical Field 

[0001] The present invention relates to a flash mem- 
ory card having a flash memory mounted on a card as 
a memory medium. 

Background Art 

[0002] Attention has been paid to flash memories 
(flash EEPROMs) as semiconductor memories that will 
replace magnetic disks such as hard disks and floppy 
disks. A flash memory is a nonvolatile, low-power-con- 
sumption semiconductor memory which can be electri- 
cally reprogrammed. Since these memories are com- 
pact, lightweight, and highly resistant to vibrations, the 
application range of the memories in portable devices 
and the like extends. 

[0003] Such flash memories find a typical application 
in flash memory cards. A flash memory card is a card 
obtained by mounting one or a plurality of flash memo- 
ries (IC chips) on one card. This card is generally pro- 
vided as a PC card complying with PCMCIA. 
[0004] A PC card needs to have card attribute infor- 
mation referred to as CIS (Card Information Structure) 
information that displays or describes the configuration 
of the card, the manner of accessing the card, and the 
like, owing to the PCMCIA requirements (specifications) 
that the compatibility of the card should be improved be- 
tween host computers (e.g.j personal computers) com- 
plying with the standards. 

[0005] On a flash memory card of this type, the fol- 
lowing components are mounted, in addition to a flash 
memory: a controller connected to a host system 
through a predetermined interface to execute data read/ 
write operations with respect to the flash memory on the 
card; a ROM which holds programs required for the op- 
eration of the controller and a RAM for holding data; and 
the like. 

[0006] In a conventional flash memory card of this 
type, CIS information is stored in the ROM on the card, 
together with other software programs. When the flash 
memory card is inserted into the card slot of the host 
system, the host computer searches for the CIS infor- 
mation of this flash memory card. In the flash memory 
card, the controller reads out the CIS information from 
the ROM and sets it in the RAM or register that the host 
computer can directly access. The host computer as- 
signs a memory space, an I/O space area, an interrup- 
tion level, and the like to the card on the basis of the CIS 
information loaded from the flash memory card, and se- 
quentially read/write-accesses the flash memory on the 
card afterward. 

[0007] In some case, part or all of the CIS information 
of the flash memory card must be rewritten. When, for 
example, flash memory cards manufactured by a card 
maker as a primary supplier are to be distributed as 



cards provided a card vendor as a secondary supplier, 
pieces of attribute information such as product maker 
information, product name information, and product ver- 
sion of the CIS information of each card need to be up- 
5 dated. 

[0008] In a conventional flash memory card, however, 
since the CIS information is stored as fixed information 
in the ROM as described above, it is practically impos- 
sible to rewrite the CIS information. 

10 [0009] Note that the conventional flash memory card 
does not have the function of protecting the data stored 
in the flash memory, i.e., the write protect function of in- 
hibiting new data from being written in the flash memory. 
For this reason, new data may be overwritten in the flash 

is memory card in which data to be retained is stored. As 
a result, the important data may be erased. 
[001 0] Further, in a flash memory card wherein a flash 
memory unit is detachable to an adapter, the contents 
of CIS must be changed in accordance with the flash 

20 memory body. 

[0011] US-A-5,603,001 discloses a flash memory 
card system, comprising one flash memory, a controller, 
and storage of card attribute information within the flash 
memory. 

25 

Disclosure of Invention 

[0012] It is an object of the present invention to pro- 
vide a flash memory card which allows card attribute in- 

30 formation to be arbitrarily rewritten without increasing 
the number of parts and the cost. 
[0013] It is another object of the present invention to 
provide a flash memory card which can reliably retain 
stored data by preventing an undesired write operation. 

35 [0014] The present invention provides a flash memory 
card comprising the features of claim 1 . Preferred em- 
bodiments of the invention are defined in the dependent 
claims. 

[001 5] According to the invention, there is provided a 

40 flash memory card comprising one or a plurality of flash 
memories and a controller having an interface connect- 
ed to a host computer and designed to store card at- 
tribute information to be presented to the host computer 
at a predetermined position in the flash memory. 

45 [0016] In the above flash memory card, the storage 
area of each flash memory is divided into a predeter- 
mined number of blocks, and the card attribute informa- 
tion is stored in a normal block having the highest or 
lowest address rank in the flash memory in which the 

so card attribute information is to be stored. 

[0017] In addition, in the above flash memory card, 
each block is divided into a predetermined number of 
pages. Every time the card attribute information stored 
in the block is updated partly or totally, new card attribute 

55 information is sequentially written in the page having the 
next address. 

[0018] Furthermore, in the above flash memory card, 
pieces of identical card attribute information are redun- 
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dantly stored at different storage positions in a prede- 
termined flash memory in which the card attribute infor- 
mation is to be stored. 

[0019] According to one embodiment of the present 
invention, there is provided a flash memory card com- 5 
prising one or a plurality of flash memories, an interface 
which can be connected to a host computer, and a write 
protect circuit for inhibiting the host computer from writ- 
ing data in the flash memories. 

[0020] The flash memory card according to this em- to 
bodiment further comprises an error processor for de- 
tecting and correcting an error in data read out from an 
arbitrary position in the flash memory in accordance with 
a read request from the host computer, and a data trans- 
fer section for, when an error is detected by the error *5 
processor, writing the readout data, corrected by the er- 
ror processor, in another available storage position re- 
gardless of whether the write protect circuit is set in a 
write disable state. 

20 

Brief Description of Drawings 
[0021] 

FIG. 1 is a block diagram showing the internal circuit 25 
arrangement of a flash memory card according to 
an embodiment of the present invention; 
FIG. 2 is a block diagram showing the internal func- 
tional arrangement of a controller in the embodi- 
ment; 30 
FIG. 3 is a view showing the format of the storage 
area of a flash memory; 

FIG. 4 is a block diagram showing an example of 
the internal arrangement of each flash memory in 
the embodiment; 35 
FIG. 5 is a timing chart showing an operation to be 
performed when the controller writes data in a given 
flash memory in the embodiment; 
FIG. 6 is a timing chart showing an operation to be 
performed when the controller reads out data from *o 
a given flash memory in the embodiment; 
FIG. 7 is a view showing an example of the format 
of CIS information (part); 

FIG. 8 is a flow chart showing processing to be per- 
formed by the controller to write (register) the first 
CIS information in the embodiment; 
FIG. 9 is a flow chart showing processing to be per- 
formed by the controller to rewrite (update) CIS in- 
formation in the embodiment; 

FIG. 10 is a flow chart showing processing to be so 
performed by the controller to present the CIS infor- 
mation of the flash memory card in accordance with 
a request from the host computer; 
FIG. 11 is a circuit diagram showing an example of 
the arrangement of a write protect circuit in the em- 55 
bodiment; 

FIG. 12 is a schematic plan view showing a switch- 
ing unit and a display unit, of the write protect circuit 
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in the embodiment, which can be mounted on an 
outer side surface of the card; 
FIG. 13 is a schematic plan view showing a holding 
member suitable for the flash memory card of the 
embodiment; 

FIGS. 1 4A and 1 4B are schematic plan views show- 
ing another holding member suitable for the flash 
memory card of the embodiment; and 
FIGS. 15A and 15B are views showing flash mem- 
ory cards in various forms which can be connected 
to the host computer. 

Best Mode of Carrying Out the Invention 

[0022] FIG. 1 shows the circuit arrangement of a flash 
memory card according to an embodiment of the 
present invention. This flash memory card has a one- 
chip controller 1 0, a plurality (n + 1 ) of NAND flash mem- 
ories FM0 to FMn, and a write protect circuit 13 which 
are mounted on one card plate 12. When the card plate 
12 is inserted into the card slot of a host computer 14, 
the controller 10 is connected to the host computer 14 
through an interface complying with predetermined 
specifications, e.g., a PCMCIA-ATA or IDE interface 16. 
The flash memories FMO to FMn are constituted by 
memory chips having the same arrangement and func- 
tion. 

[0023] The controller 10 is connected to the respec- 
tive flash memories FMO to FMn through an 8-bit internal 
bus FD0-7, control lines FCLE, FALE. XFWP, XFWE-, 
XFRE-, and XFBSY-, each of which is common to all the 
flash memories FMO to FMn, and individual control lines 
XFCE0- to XFCEn- equal in number (i.e., (n + 1)) to the 
total number of flash memories FMO to FMn. 
[0024] The internal bus FD0-7 is used to transmit a 
command, an address, and data between the controller 
10 and the flash memories FMO to FMn. Of the above 
common control lines, the control line FCLE is a com- 
mand latch enable control line which is used to make 
the flash memories FMO to FMn identify a command 
code on the bus FDO-7 as a command. The control line 
FALE is an address latch enable control line which is 
used to make the flash memories FMO to FMn identify 
an address code on the bus FDO-7 as an address. The 
control line XFWP is a write protect control line which is 
used to make the flash memories FMO to FMn forcibly 
inhibit write operations. The control line XFWE- is a write 
enable control line which is used to make each of the 
flash memories FMO to FMn receive codes or data on 
the bus FDO-7. The control line XFRE- is a read (output) 
enable control line which is used to output data read out 
from the output port of each of the flash memories FMO 
to FMn onto the bus FDO-7. The control line XFBSY- is 
a busy line which is used to allow the flash memories 
FMO to FMn to notify the controller 10 of their busy 
states. 

[0025] The above individual control lines XFCE0- to 
XFCEn- are chip enable control lines which ar used to 



3 



5 



EP 0 912 939 B1 



6 



individually or independently set the respective flash 
memories FMO to FMn in the chip enable state (operable 
state). 

[0026] The write protect circuit 1 3 supplies a write pro- 
tect signal WPIN to the controller 1 0 in accordance with 
the operation of a manual switch mounted on the card, 
as will be described later. When the write protect signal 
WPIN from the write protect circuit 1 3 is set in the active 
state (H level), the controller 1 0 is set in the write protect 
mode and rejects a write request from the host computer 
14. 

[0027] The controller 10 is constituted by a CPU, a 
ROM, a RAM, an input/output interface circuit, and the 
like in terms of hardware. 

[0028] FIG. 2 is a block diagram showing the function- 
al arrangement of the controller 1 0. In terms of functions, 
the controller 1 0 includes a host/controller interface 20, 
a reset processor 22, an address converter 24, a com- 
mand processor 26, a flash table controller 28, a flash 
command generator 30, an error controller 32, and a 
flash/controller interface 34. 

[0029] The host/controller interface 20 incorporates 
various memories or registers in/from which the host 
computer 14 directly write/read data, and is connected 
to the bus of the host computer 14 through an interface 
complying with predetermined specifications, e.g., a 
PCMCIA-ATA interface. CIS information exchanged be- 
tween the host computer 1 4 and the controller 1 0 is tem- 
porarily stored in a memory or register in the host/con- 
troller interface 20. 

[0030] According to this interface, the host computer 
14 uses address signals AO to A10 and control signals 
XCE1 - to XCE2- to select the respective registers in the 
host/controller interface 20. A control signal XREG- is 
used to select the memory space and I/O space of an 
address map. A control signal XWE-/XOE- is used to 
write/read data in/from the memory space. A control sig- 
nal XIOWR-/XIORD- is used to write/read data in/from 
the I/O space. The host/controller interface 20 outputs 
an interruption request XIREQ-, an input acknowledge 
signal X IN PACK-, and the like to the host computer 14. 
The host/controller interface 20 also includes a circuit 
for decoding a command from the host computer 14. 
[0031] The reset processor 22 controls a resetting op- 
eration for each component of the controller 1 0 or an 
initializing operation after a reset releasing operation in 
response to an external reset signal, e.g., a reset signal 
XPONRST. 

[0032] The address converter 24 converts the logical 
address of a CHS (Cylinder Head Sector) mode desig- 
nated on the host computer 14 side into the logical ad- 
dress of an LBA (Logical Block Address) mode in the 
flash memory card. 

[0033] The command processor 26 controls the re- 
spective components of the controller 10 to execute a 
command supplied from the host computer 14 and de- 
coded by the host/controller interface 20. 
[0034] The flash table controller 28 initializes an ad- 



dress conversion table and an empty block table in ac- 
cordance with a request from the reset processor 22 or 
the command processor 26, and searches or updates 
the table in accordance with a command from the host 
5 computer 14. The flash table controller 28 has a table 
memory fabricated by an SRAM. An address conversion 
table and an empty block table are formed on this table 
memory. 

[0035] The flash command generator 30 generates 
10 command codes and address signals for the flash mem- 
ories FMO to FMn in accordance with requests from the 
flash table controller 28, the command processor 26, 
and the like. 

[0036] The error controller 32 generates an ECC (Er- 
*5 ror Correcting Code) in a write operation, and performs 
ECC error control in a read operation. The error control- 
ler 32 also performs a block substituting process or the 
like in the event of a failure or error. 
[0037] The flash/controller interface 34 is an input/ 
20 output port for exchanging data and signals with each 
of the flash memories FMO to FMn through the com- 
mand bus FDO-7 and various control lines (e.g., the con- 
trol lines FCLE and FALE), and has a timing control func- 
tion of multiplexing commands, addresses, and data on 
25 the common bus FDO-7 at different timings. 

[0038] FIG. 3 shows the format of the storage area in 
each flash memory FMi (i = 0 - n). The entire storage 
area of each flash memory FMi is divided into 51 2 blocks 
BL0 to BL511. Each block BLj (j = 0 to 511) is divided 
30 into a plurality (e.g., 16) of pages (or sectors) PG0 to 
PG15. In general, programming (writing) and reading 
are performed in units of pages, whereas erasing is per- 
formed in units of blocks. 

[0039] Each page PGk (k = 0 to 15) has a data area 
35 having a predetermined capacity, e.g., 51 2 bytes, and a 
redundant portion having a predetermined capacity, e. 
g., 16 bytes. The data area is an area for storing data 
from the host computer. The redundant portion is divid- 
ed into fields, in which a data correction bit, a conversion 
40 table address, a data status, a block status, and the like 
are respectively stored. 

[0040] Of these redundant portion data, "data status" 
includes a flag indicating the state of the corresponding 
page. In this embodiment, as will be described later, 

45 when CIS information is rewritten, an error flag is set in 
"data status" of the redundant portion of the page in 
which the old CIS information is stored. A block quality 
flag is set in "block status". The block quality flag indi- 
cates whether the block belonging to the corresponding 

50 page is determined as a non-defective (normal) block 
by a block quality check performed before the shipment 
of the chip. 

[0041] FIG. 4 shows the internal arrangement of each 
flash memory FMi. A flash memory array 40 is consti- 
55 tuted by many memory cells arranged in a matrix form. 
Assume that the one-chip flash memory FMi has 512 
blocks BL0 to BL51 1 , each block-BLj has 1 6 pages PG0 
to PG15, and each page PGk has a 512-byte data area 
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and a 1 6-byte redundant portion, as shown in FIG. 3. In 
this case, the flash memory array 40 is constituted by 
8,192 (16 X 512) (rows) x 528 (512 + 16) (columns) 
memory cells, and has a storage capacity of 32 mega- 
bytes. 

[0042] The flash memory array 40 is electrically con- 
nected to an I/O buffer 46 having a storage capacity cor- 
responding to one page (528 bytes) through a page reg- 
ister 42 and a gate circuit 44. With this arrangement, 
parallel data transfer is performed between the flash 
memory array 40 and the I/O buffer 46 in units of one 
page. In this flash memory FMi, the I/O buffer 46 sub- 
stantially serves as an output port. 
[0043] A command, an address, and data on the bus 
FDO-7 are respectively latched in a command register 
50, X and Y address buffers 52 and 54, and the I/O buffer 
46 through a global buffer 48. 
[0044] The command register 50 decodes the input 
commands and controls the address buffers 52 and 54, 
address decoders 56 and 58, and the I/O buffer 46. The 
command register 50 includes a status register for hold- 
ing status information indicating the internal state of the 
memory. 

[0045] The X address buffer 52 receives a row ad- 
dress ADX. The X address decoder 56 decodes this row 
address ADX and activates the designated (selected) 
row (page) in the flash memory array 40. The Y address 
buffer 54 receives a column address ADY. The Y ad- 
dress decoder 58 decodes this column address ADY 
and controls the gate circuit 44 to transfer the data on 
the designated (selected) column in the flash memory 
array 40. 

[0046] A control circuit 60 receives control signals 
FCLE, FALE, FWP, XFCEi-, XFWE-, and XFRE- from 
the controller 10, and controls the respective compo- 
nents of the memory in accordance with the control sig- 
nals. An output driver 62 drives a bus line to output re- 
adout data set on the I/O buffer 46 to the bus FDO-7. 
[0047] An operation to be performed when the con- 
troller 1 0 writes data in an arbitrary flash memory FMi 
(i=0-n) in the flash memory card of this embodiment will 
be described below with reference to the timing chart of 
FIG. 5. Note that one-page data is generally written in 
each flash memory in one write cycle TW. 
[0048] The controller 1 0 holds the chip enable control 
signal XFCEi- at active level (L level) throughout the 
write cycle TW in the flash memory FMi to keep the flash 
memory FMi in the chip enable state. 
[0049] First of all, the controller 1 0 sets the command 
latch enable control signal FCLE in the active state (H 
level) to send a data input command CMS including a 
predetermined code onto the bus FDO-7, and at the 
same time, sets the write enable control signal XFWE- 
in the active state (L level). The flash memory FMi re- 
ceives the data input command CMS on the bus FDO-7, 
and latch it in the command register 50 in response to 
a command write operation performed by the controller 
10. 



[0050] Subsequently, the controller 10 sets the ad- 
dress latch enable control signal FALE in the active state 
(H level) to output a write address ADW including a pre- 
determined number of bits onto the bus FDO-7 in one to 
5 three cycles. Every time this output operation is per- 
formed, the write enable control signal XFWE- is set in 
the active state (L level). 

[0051 ] In response to the address write operation per- 
formed by the controller 10, the flash memory FMi re- 

w ceives the write address ADW on the bus FDO-7, and 
latches it in the address buffers 52 and 54. This write 
address ADW designates a page in the flash memories 
FMi in which the data is to be written. 
[0052] Keeping the command latch enable control 

'5 signal FCLE and the address latch enable control signal 
FALE in the inactive state (L level), the controller 1 0 out- 
puts write data DATAW corresponding to one page (528 
bytes) onto the bus FDO-7 in units of one byte. Every 
time this output operation is performed, the write enable 

20 control signal XFWE- is set in the active state (L level). 
In response to the write enable control signal XFWE-, 
the flash memory FMi receives the write data DATAW 
on the bus FDO-7 in units of one byte, and stores the 
data in the I/O buffer 46. 

25 [0053] The controller 1 0 sets the command latch en- 
able control signal FCLE in the active state (H level) 
again to output a program command CMP including a 
predetermined code onto the bus FDO-7, and at the 
same time, sets the write enable control signal XFWE- 

30 in the active state (L level). In response to the command 
write operation performed by the controller 1 0, the flash 
memory FMi receives the program command CMP on 
the bus FDO-7 and starts a programming operation. 
[0054] More specifically, the flash memory FMi de- 

35 codes the program command CMP, and writes the one- 
page (528 bytes) data, stored in the command proces- 
sor 26, in a storage area (page) in the flash memory ar- 
ray 40 which is designated by the write address ADW. 
This data write operation in the memory requires a pre- 

<o determined time tWB, e.g., about 300 ms. At the start of 
this data write operation, the flash memory FMi sets the 
busy signal XFBSY- in the active state (L level), and 
holds this busy state until the data write operation is 
complete (after the lapse of the predetermined time 

« tWB). 

[0055] When the busy time tWB for the data write op- 
eration in the flash memory FMi has elapsed, the con- 
troller 10 checks whether the busy signal XFBSY- has 
returned to the inactive state (H level), and checks 

so whether this data write operation (programming) in the 
flash memory FMi has been properly performed. 
[0056] In order to check this programming result, the 
controller 1 0 sets the command latch enable control sig- 
nal FCLE in the active state (H level) to output a status 

55 register read command CMC including a predetermined 
code onto the bus FDO-7, and at the same time, sets the 
write enable control signal XFWE- in the active state (L 
level). 
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[0057] In response to the command write operation 
performed by the controller 10, the flash memory FMi 
receives the status register read command CMC from 
the bus FDO-7, decodes the command CMC, and re- 
sponds to the command CMC. That is, a write status bit 
l/OO set in the status register in the command register 
50 in the flash memory FMi is output onto the bus FDO-7 
through the I/O buffer 46. 

[0058] ' The controller 1 0 sets the read (output) enable 
control signal XFRE- in the active state (L level) to re- 
ceive the write status bit l/OO from the flash memory 
FMi, and checks on the basis of the bit contents whether 
the data write operation (programming) in this write cy- 
cle TW has been properly performed. 
[0059] An operation to be performed when the con- 
troller 1 0 reads out one-page data from an arbitrary flash 
memory FMi in the flash memory card of this embodi- 
ment will be described next with reference to the timing 
chart of FIG. 6. 

[0060] The controller 1 0 holds the chip enable control 
signal XFCEi- in the active state (L level) to keep the 
flash memory FMi in the chip enable state (operable 
state) throughout a read cycle TR. 
[0061] First of all, the controller 1 0 sets the command 
latch enable control signal FCLE in the active state (H 
level) to output a read command CMR including a pre- 
determined code onto the bus FDO-7, and at the same 
time, sets the write enable control signal XFWE- in the 
active state (L level). In response to the command write 
operation performed by the controller 10, the flash mem- 
ory FMi receives the read command CMR from the bus* 
FDO-7, and latches it in the command register 50. 
[0062] Subsequently, the controller 10 sets the ad- 
dress latch enable control signal FALE in the active state 
(H level) to output a read address ADR of a predeter- 
mined number of bits onto the bus FDO-7 in one to three 
cycles. Every time this output operation is performed, 
the controller 10 sets the write enable control signal 
XFWE- in the active state (L level). 
[0063] In response to the address write operation per- 
formed by the controller 10, the flash memory FMi re- 
ceives the read address ADR on the bus FDO-7, and 
starts a data read operation in the memory. 
[0064] More specifically, the flash memory FMi de- 
codes the input read command CMR and the input read 
address ADR, reads out one-page (528 bytes) data DA- 
TAR from a storage area (page) in the flash memory ar- 
ray 40 which is designated by the read address ADR, 
and transfers (sets) the readout data DATAR to the I/O 
buffer 46. Since this read operation in the memory re- 
quires a predetermined time tRB, e.g., about 25 ms, the 
flash memory FMi holds the busy signal XFBSY- in the 
active state (L level) for this processing time tRB. 
[0065] When the read operation in the flash memory 
FMi is complete, and the busy state is canceled (the 
busy signal XFBSY- returns to H level), the controller 1 0 
starts to load the readout data DATAR set in the I/O buff- 
er 46 of the flash memory FMi (7). More specifically, the 



controller 1 0 loads the one-page (528 bytes) readout da- 
ta DATAR from the I/O buffer 46 of the flash memory 
FMi in units of one byte by repeatedly setting (528 times) 
the read (output) enable control signal XFRE in the ac- 
5 tive state (L level) at predetermined periods. 

[0066] FIG. 7 shows an example of the format of CIS 
information (part). The attribute information shown in 
FIG. 7 is mainly associated with the configuration of the 
card, but also includes attribute information associated 
io with an address scheme, such as a memory address 
length, an I/O address range, and interruption condition 
information. For example, the overall CIS information 
has an information amount of 1 28 bytes. 
[0067] An operation to be performed to write CIS in- 
15 formation in the flash memory card of this embodiment 
will be described next. 

[0068] A CIS information write operation is executed 
by the controller 1 0 in accordance with a predetermined 
command supplied from the host computer 14 and de- 
20 sired CIS information. Processing to be performed by 
the controller 1 0 to write the first CIS information will be 
described first with reference to the flow chart of FIG. 8. 
[0069] The controller 1 0 selects the head page PG0 
of the head block BL0 of the first flash memory FM0 as 
25 defaults, and reads out data from the page PG0 of the 
head block BL0 in the above read cycle (FIG. 6) (steps 
A1 and A2). 

[0070] The controller 1 0 then refers to the block qual- 
ity flag contained in the block status information of the 
30 redundant portion of the readout information to check 
whether the head block BL0 is non-defective or not (step 
A3). If it is determined that the head block BL0 is defec- 
tive, the controller 1 0 reads out data from the head page 
PG0 of the second block BL1 of the first flash memory 
35 FM0 (steps A4 and A2), and checks on the basis of the 
block quality flag whether the block BL1 is non-defective 
or not (step A3). In this manner, the controller 1 0 detects 
a non-defective block BLj having the highest address 
rank (the smallest address value) in the first flash mem- 
40 ory FM0. 

[0071] The controller 1 0 then writes the CIS informa- 
tion in the head page PG0 of the detected non-defective 
block BLj having the highest address rank in the above 
write cycle (FIG. 5) (step A5). 
45 [0072] In this embodiment, in order to improve the se- 
curity of the CIS information, the CIS information is cop- 
ied in the flash/controller interface 34 to prepare two 
pieces of identical CIS information, and the two pieces 
of identical CIS information (128 bytes) are doubly wnt- 
50 ten in the front and rear half portions (each having a ca- 
pacity of 256 bytes) of the data area on the head page 
PG0 of the block BLj in which the CIS information is to 
be written. 

[0073] Processing to be performed by the controller 
55 1 o to rewrite (update) CIS information. 

[0074] In a rewrite operation as well, the controller 1 0 
starts a search from the head page PG0 of the head 
block BL0 of the first flash memory FM0 as defaults, and 
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detects the non-defective block BLj having the highest 
address rank in the first flash memory FMO on the basis 
of the block quality flag contained in the block status of 
the redundant portion (steps B1 to B4). 
[0075] The CIS information is stored in the head page 
PGO of this detected block BLj. In this case, the control- 
ler 10 checks the error flag contained in the data status 
of the redundant portion of the head page PGO (step 
B5). 

[0076] The first (first version) CIS information serves 
as the current CIS information until the first rewrite op- 
eration is complete. Therefore, the error flat is not set in 
the head page PGO. Upon checking this point, the con- 
troller 10. updates the page and determines the next 
(second) page PG1 of the block BLj as a page in which 
the second version of CIS information is to be written 
(B6). 

[0077] In other words, the controller 1 0 confirms the 
state of the error flag of the pages sequentially from the 
head page, determines the page that the error flag is not 
set as the page containing the current CIS information, 
and decides the page next to the page determined as 
destination into which the second version CIS informa- 
tion is to be written. 

[0078] The controller 1 0 checks on the basis of a com- 
mand from the host computer 14 whether part or all of 
the CIS information is to be rewritten (updated) by this 
rewrite operation (step B7). If it is determined that all the 
CIS information is to be updated, the CIS information 
(all) received from the host computer 14 is determined 
as the second version of CIS information. If part of the 
information is to be updated, the target portion (to be 
updated) of the current (first version) CIS information 
read out from the head page PGO is replaced with the 
CIS information (part) received from the host computer 
14 in the flash/controller interface 34, thus updating the 
CIS information (step B8). This updated CIS information 
is determined as the second version of CIS information. 
[0079] The controller 1 0 writes this second version of 
CIS information in the second page PG1 in the block BLj 
in the above write cycle (FIG. 5) (step B9). The first re- 
write operation for the CIS information is complete in this 
manner. Note that the first version of CIS information is 
left as the old CIS information in the head page PGO. 
Subsequently, the controller 1 0 performs post-process- 
ing, i.e., setting the error flag in the data status of the 
redundant portion of the head page PGO, to inhibit ref- 
erence to this old CIS information. 
[0080] In the second rewrite operation, the head page 
PGO of the block BLj is accessed first. However, since 
the error flag is set in this head page PGO, data is read 
out from the second page PG1 (steps B2, B3, and B6). 
Thereafter, the same processing as in the first rewrite 
operation is performed (steps B7 to B9). In this opera- 
tion, the third version of CIS information is doubly written 
in the front and rear half portions of the third page PG2. 
Setting of the error flag in the second page PG2 is then 
performed as post-processing. The third and subse- 



quent rewrite operations are performed in the same 
manner as described above. 

[0081] Processing to be performed by the controller 
10 to present the CIS information of this flash memory 
s card in accordance with a request from the host compu- 
ter 14 will be described next with reference to the flow 
chart of FIG. 10. 

[0082] In this case, the controller 10 performs a 
search in the same manner as in the above C!S infor-. 
mation rewrite processing to detect a page PGk which 
belongs to the non-defective block BLj having the high- 
est address rank in the first flash memory FMO and in 
which the current CIS information is stored (steps C1 to 
C6). 

[0083] The controller 1 0 selects or extracts one of the 
two pieces of CIS information read out from the front 
and rear half portions of the detected page PGk, e.g., 
the information from which a normal check result is ob- 
tained after a parity check (step C7). The controller 10 
sets this extracted current CIS information in a prede- 
termined memory or register (e.g., an attribute memory) 
in the host/controller interface 20 (step C8), and 
presents the information to the host computer 14. 
[0084] As described above, in the flash memory card 
of this embodiment, CIS information is stored at a pre- 
determined storage position in a predetermined flash 
memory, and can be rewritten as needed. The controller 
10 mounted on this card performs overall management 
for CIS information write, rewrite, and read operations 
in the card under a predetermined rule, i.e., "the current 
CIS information should be stored in a page having the 
highest address rank which belongs to the non-defec- 
tive block having the highest address rank in the first 
flash memory FMO and in which the error bit is not set 
in the data status of the redundant portion". 
[0085] In this embodiment, since a flash memory is 
used to hold CIS information in this manner, no special 
nonvolatile memory and terminal for CIS information 
need be added. In addition, the host computer 14 can 
arbitrarily rewrite the CIS information of the flash mem- 
ory card. 

[0086] Note that the above rule is an example, and 
can be variously modified. For example, the block or 
page in which CIS information is to be stored can be 
determined in the ascending address order instead of 
the descending address order. 
[0087] The write protect function of the flash memory 
card of this embodiment will be described next. 
[0088] As shown in FIG. 1 , the write protect circuit 1 3 
is mounted on this flash memory card. FIG. 1 1 shows 
an example of the arrangement of the write protect cir- 
cuit 13. FIG. 12 shows examples of the switch member 
and display member of the write protect circuit 1 3 which 
are mounted on the outer side surface of the card. 
[0089] Referring to FIG. 1 1 , the write protect circuit 1 3 
includes a load resistor 70 and a manual switch 72 which 
are connected in series with each other between the ter- 
minal of an intra-card power supply voltage VB and the 
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ground potential, and is designed to output the write pro- 
tect signal WPIN from a node N between these compo- 
nents. 

[0090] When the flash memory card is inserted into 
the card slot of the host computer 14, the power supply 
voltage VB is applied from the host computer 1 4 to the 
card. When the switch 72 is open, the potential at the 
node N goes to H level at the leading edge of the power 
supply voltage VB in this card. As a result, the write pro- 
tect signal WPIN in the active state (H level) is supplied 
to the controller 10. When the switch 72 is closed, the 
potential at the node N remains at L level even at the 
leading edge of the power supply voltage VB. The write 
protect signal WPIN is therefore held in the inactive state 
(L level). 

[0091] A series circuit of an inverter 74 and a light 
emitting diode 76 and a series circuit of two inverters 78 
and 80 and a light emitting diode 90 are connected be- 
tween the node N and the ground potential. When the 
write protect signal WPIN is in the active state (H level), 
the light emitting diode 90 is turned on to emit light LR 
of a color (e.g., red) indicating the write disabled state. 
When the write protect signal WPIN is in the inactive 
state (L level), the light emitting diode 76 is turned on to 
emit light LG of a color (e.g., green) indicating the write 
enabled state. 

[0092] As shown in FIG. 12, a slide type knob may be 
mounted as the operating portion (movable contact) of 
the manual switch 72 on one surface of the card plate 
12. In addition, the two light emitting diodes 76 and 90 
may be mounted on a card end portion on the opposite 
side to a card terminal pin 92 to allow the user to visually 
recognize the ON states of the diodes while the card is 
inserted into the card slot of the host computer 14. 
[0093] As described above, in this embodiment, write 
protection is applied to the controller 10 electrically or 
by means of software (with the write protect signal WP- 
IN) by the write protect circuit 13 within the card in ac- 
cordance with the manual operation of the manual 
switch 72 mounted on the card plate 12. 
[0094] Note that the arrangement shown in FIGS. 1 1 
and 12 is only an example, and can be variously modi- 
fied. For example, instead of the manual switch 72, a 
photosensor for detecting the presence/absence of a 
lightproof seal which can be stuck/peeled at/from a pre- 
determined position on the card plate 12 can be incor- 
porated in the card plate 1 2. In this case, when the light- 
proof seal is stuck at the predetermined position on the 
card plate 12, the photosensor in the card detects the 
seal, and a circuit corresponding to the write protect cir- 
cuit 13 outputs the active write protect signal WPIN. Fur- 
thermore, the card may have a mark (e.g., an opening/ 
closing window) indicating whether the user intends to 
apply write protection to the card or not, and a sensor 
(e.g., a photosensor) for detecting the state of the mark 
on the card, a write protect circuit, state indicating lamps 
(76, 90), and the like may be arranged on the host com- 
puter 14 side, i.e., near the card slot. 



[0095] When the above write protection is applied to 
this flash memory card, the controller 1 0 returns an abort 
(request reject) signal in response to a write request 
(command) from the host computer 1 4, and performs no 
5 write operation. 

[0096] In the card, all the flash memories FM0 to FMn 
can be set in the write disable state through, e.g., the 
write protect control line XFWP. If, however, all the mem- 
ories are set in the write disable state, some inconven- 
10 ience may occur in a read operation. 

[0097] In the flash memory card of this embodiment, 
when a data read operation is performed, the flash/con- 
troller interface 34 in the controller 10 detects an ECC 
error. When an ECC error is detected, the readout data 
is is conditionally corrected, and the corrected data is 
transferred to another storage position. If all write oper- 
ations are inhibited by write protection, this data transfer 
cannot be performed. 

[0098] For this reason, the write protect function in 
this embodiment is designed to exceptionally allow data 
transfer inside a flash memory or between flash memo- 
ries even in the write disable state. 
[0099] In the above ECC error processing, an availa- 
ble block BLh in a flash memory adjacent to the flash 
memory in which the error has occurred is selected as 
the destination of the corrected data. In addition to the 
data in the page PGk in which the ECC error has oc- 
curred, the data in all the remaining pages PG0 to PGK- 
1 and PGK + 1 to PG1 5 in the same block BLj are trans- 
ferred to the corresponding pages in the available block 
BLh. 

[0100] In transferring this one-block data, first of all, 
the controller 1 0 reads out one-page data from the block 
BLj, from which the data is to be transferred, in the above 
read cycle (FIG. 6), and temporarily holds the data in 
the buffer memory in the flash/controller interface 34. 
The controller 1 0 then writes the data in the correspond- 
ing page of the available block BLh in the above write 
cycle (FIG. 5). This one-page data transfer operation is 
repeated for all the pages PG0 to PG15, while the data 
in the page PGk in which the ECC error has occurred is 
corrected in the flash/controller interface 34 in the proc- 
ess of transferring the data. 

[0101] As described above, since the flash memory 
card of this embodiment itself has the write protect func- 
tion, important data stored in the card can be protected 
against an undesired write request from the host com- 
puter 14. 

[0102] FIGS. 13to 14B show examples of the holding 
member suitable for the flash memory card of this em- 
bodiment. In the example shown in FIG. 13, a chain 94 
is preferably connected to a card end portion on the op- 
posite side to the card terminal pin 92, and a lock mem- 
ber, e.g., a clip 96, is attached to the distal end of the 
chain 94. When, for example, this card is kept in the 
breast pocket of a shirt, the clip 96 is locked to the upper 
edge portion of the pocket to prevent the card from being 
lost even if it accidentally falls out of the pocket. 
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[0103] In the example shown in FIGS. 14A and 14B, 
a thin string 100 is connected to a reel 98 incorporated 
in the card plate 12 so as to be wound around the reel 
(FIG. 14A), and a lock member, e.g., a clip 96, is at- 
tached to the dista! end of the thin string 100. A thin 
string take-up knob 102 coupled to the reel 98 may be 
rotatably mounted on the outer side surface of the card 
plate 12 (FIG. 14B). The clip 96 may be partly housed 
in the card plate 1 2 while the thin string 1 00 is completely 
wound (FIG. 14B) ( or may be formed to be on a level 
with the card plate 12 so as not to become a hindrance. 
[0104] The above flash memory card is generally pro- 
vided as a PC card complying with PCMCIA. However, 
the present invention can be applied to a flash memory 
card in an arbitrary form, e.g., a flash memory card on 
which an SSFDC (Solid State Floppy Disk Card) is de- 
tachably mounted. 

[0105] An SSFDC is a compact single card incorpo- 
rating one-chip flash memory FM. A controller corre- 
sponding to the controller 10 in the above embodiment 
is incorporated in an adapter card which can be inserted 
(connected) into a card slot complying with PCMCIA, 
and the SSFDC is detachably mounted on this adapter 
card, thus a flash memory card complying with PCMCIA 
can be obtained in the following manner. 
[0106] For example, the flash memory card 112 
shown in FIG. 15A comprises an adapter 120 mounted 
on a host computer 114 and a flash memory unit 121 
detachably mounted on the adapter 120. The adapter 
1 20 has a controller 1 1 0 connected to the host computer 
114 for controlling the flash memories FM0 - FMn. 
[0107] A flash memory card shown in FIG. 15B com- 
prises an adapter 1 30 having no controller and a flash 
memory unit 121 detachably mounted on the adapter 
130. 

[0108] The SSFDC described above may be used as 
an external memory medium for a digital still camera. 
The SSFDC is loaded into the digital still camera instead 
of a film, and electrophotographic information (image in- 
formation) is recorded on the SSFDC. The SSFDC hav- 
ing undergone a recording process is taken out from the 
camera and loaded into the adapter card described 
above. This card is then inserted as a flash memory card 
complying with PCMCIA into the card slot of the host 
computer (personal computer) 1 4 to reproduce the elec- 
trophotographic information on the screen of the host 
computer 14, process the information by using retouch 
software or the like, or add desired additional informa- 
tion and the like to the information. 
[0109] In using the SSFDC in this manner, compati- 
bility between the digital still camera and the host com- 
puter 1 4 is required. According to the present invention, 
the CIS information of the camera specifications can be 
written in the SSFDC in advance in the same manner 
as in the above embodiment. When a flash memory card 
on which this SSFDC is attached or mounted is inserted 
into the card slot of the host computer 14, the host com- 
puter 14 can search for or refers to the CIS information 



of the SSFDC from the flash memory card in the same 
manner as in the above embodiment. The host compu- 
ter 14 can check the compatibility with the SSFDC or 
th digital still camera, which has recorded electropho- 
5 tographic information on the SSFDC, in the early stage, 
on the basis of the CIS information. 
[0110] As has been described above, according to the 
flash memory card of the present invention, since card 
attribute information is stored in a flash memory on the 
10 card, the card attribute information can be arbitrarily re- 
written without increasing the number of parts and the 
cost. In addition, since the card itself has the write pro- 
tect function, data stored in the card can be reliably pro- 
tected against an undesired request from the host corn- 
's puter side. Furthermore, a flash memory card in which 
a flash memory unit is detachably mounted on an adapt- 
er is not required to rewrite CIS information in accord- 
ance with the type of the mounted flash memory unit. 

20 

Claims 

1 . A flash memory card comprising: 

25 at least one flash memory; and 

a controller having an interface connected to a 
host computer to store card attribute informa- 
tion to be presented to said host computer at a 
predetermined storage position in said flash 

30 memory, said controller storing new attribute in- 

formation and setting an error flag in a head 
page corresponding to the old attribute informa- 
tion to inhibit reference to this old attribute in- 
formation every time at least some of the card 

35 attribute information is changed. 

2. A flash memory card according to claim 1 , wherein 
information identical to the card attribute informa- 
tion is stored at a storage position, in said flash 

to memory, which is different from the storage position 
at which the card attribute information is to be 
stored. 

3. A flash memory card according to claim 1 or 2, 
45 wherein said flash memory has a storage area di- 
vided into a predetermined number of blocks, and 
the card attribute information is stored in a normal 
block having a highest or lowest address rank in 
said flash memory in which the card attribute infor- 

so mation is to be stored. 

4. A flash memory card according to claim 1 or 2, 
wherein said flash memory has a storage area di- 
vided into a predetermined number of blocks, each 

55 of which is divided into a plurality of page areas in- 
cluding a head page area for storing the card at- 
tribute information to be presented to said host com- 
puter, each of the page areas having a data area 
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for storing data from said host computer and a re- 
dundant portion for storing control information. 

5. A flash memory card according to claim 4, wherein 
the redundant portion includes a portion for storing 
CIS information representing configuration of the 
card and an access scheme by which the card is 
accessed as the card attribute information. 

6. A flash memory card according to claim 5, wherein 
the redundant portion includes a portion for storing 
information representing a memory address length, 
an I/O address range and an interrupt condition as 
the CIS information indicating the access scheme. 

7. A flash memory card according to one of the pre- 
ceding claims, wherein said controller has a func- 
tion for storing information identical to the card at- 
tribute information at a storage position different 
from that in said flash memory at which the card at- 
tribute information is to be stored. 

8. The flash memory card of claim 1 , wherein 

said at least one flash memory has a storage 
area divided into a predetermined number of 
blocks, each of which is divided into a plurality 
of page areas including a head page area for 
storing the card attribute information to be pre- 
sented to said host computer, each of the page 
areas having a data area for storing data from 
said host computer and a redundant portion for 
storing control information; and 
said controller executes a series of processes 
for selecting one block from a plurality of 
blocks, determining quality of the block refer- 
ring to a block quality flag of the redundant por- 
tion of a page of the selected block, extracting 
a good quality block having a highest or lowest 
order address among addresses of said flash 
memory, and storing the card attribute informa- 
tion in the head page of the extracted good 
quality block. 

9. The flash memory card of claim 8, wherein said con- 
troller determines quality of the block, referring to a 
block quality flag of the redundant portion of a head 
page of the selected block. 

10. A flash memory card according to claim 8 or 9, 
wherein said controller has a function for storing 
CIS information representing configuration of the 
card and an access scheme by which the card is 
accessed as the card attribute information in the re- 
dundant portion. 

11. A flash memory card according to one of claims 8 
to 11 , wherein said controller has a function for stor- 



ing information representing a memory address 
length, an I/O address range and an interrupt con- 
dition as the CIS information indicating the access 
scheme in the redundant portion. 

5 

12. A flash memory card according to one of claims 8 
to 11 ; wherein said controller has a function for stor- 
ing information identical to the card attribute infor- 
mation at a storage position different from that in 

io said flash memory at which the card attribute infor- 
mation is to be stored. 

13. A flash memory card according to one of claims 8 
to 1 2, wherein said controller has a function for stor- 
es ing new attribute information in a page of a next ad- 
dress every time at least some of the card attribute 
information is changed. 

14. A flash memory card according to one of the pre- 
20 ceding claims, which comprises a flash memory unit 

receiving at least one flash memory and an adapter 
having the controller connected to the host compu- 
ter and detachably mounted on said flash memory 
unit 

25 

1 5. A flash memory card according to one of the claims 
1 to 13, which comprises a flash memory unit re- 
ceiving at least one flash memory and an adapter 
connected to the host computer and detachably 

so mounted on said flash memory unit. 

16. A flash memory card according to one of the pre- 
ceding claims, wherein every time the card attribute 
information is changed, said controller sets an 

55 invalid flag in a recording area corresponding to the 
old card attribute information. 



Patentanspruche 

40 

1. Flash-Speicherkarte, mit: 

wenigstens einem Flash-Speicher; und 
einer Steuereinrichtung mit einer Schnittstelle, 

45 die mit einem Hostcomputer verbunden ist, urn 

Kartenattributinformation zu speichern, welche 
dem Hostcomputer bei einer vorgegebenen 
Speicherposition in dem Flash-Speicher ange- 
boten werden soli, wobei die Steuereinrichtung 

so neue Attributinformation speichert und ein Feh- 

ler-Flag in einer Kopfseite setzt, welche der al- 
ten Attributinformation entspricht, urn eine Be- 
zugnahme auf diese alte Attributinformation im- 
mer dann zu verhindern, wenn wenigstens ein 

55 Teil der Kartenattributinformation verandert 

wurde. 

2. Flash-Speicherkarte nach Anspruch 1 ( wobei Infor- 
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mation, welche mit der Kartenattributinformation 
identisch ist, bei einer Speicherposition in dem 
Flash-Speicher gespeichert ist, die sich von der 
Speicherposition unterscheidet, bei der die Karten- 
attributinformation gespeichert werden soil. s 

3. Flash-Speicherkarte nach Anspruch 1 oder 2, wo- 
bei der Flash-Speicher einen Speicherbereich auf- 
weist, der in eine vorgegebene Anzahl Blocke auf- 
geteiit ist, und die Kartenattributinformation in ei- to 
nem normalen Block mit einer hochsten Oder einer 
niedrigsten AdreBordnung in dem Flash-Speicher, 

in dem die Kartenattributinformation gespeichert 
werden soli, gespeichert ist. 

15 

4. Flash-Speicherkarte nach Anspruch 1 oder 2, wo- 
bei der Flash-Speicher einen Speicherbereich auf- 
weist, der in eine vorgegebene Anzahl Blocke auf- 
geteilt ist, von denen jeder in mehrere Seitenberei- 
che aufgeteilt ist, einschlieBlich einen Kopfseiten- 20 
bereich zum Speichern der Kartenattributinformati- 
on, die dem Hostcomputer angeboten werden soil, 
wobei jeder der Seitenbereiche einen Datenbereich 
zum Speichern von Daten von dem Hostcomputer 
und einen redundanten Abschnitt zum Speichern 25 
von Steuerinformation aufweist. 

5. Flash-Speicherkarte nach Anspruch 4, wobei der 
redundante Abschnitt einen Teil zum Speichern von 
CIS-Information umfa&t, welche die Konfiguration 30 
der Karte und ein Zugriffsverfahren, uber das auf 

die Karte zugegriffen wird, als die Kartenattributin- 
formation darstellt. 

6. Flash-Speicherkarte nach Anspruch 5, wobei der 55 
redundante Abschnitt einen Abschnitt zum Spei- 
chern von Information umfaftt, welche eine Spei- 
cheradressenlange, einen E/A-Adref3bereich und 
eine Unterbrechungsbedingung als die CIS-Infor- 
mation, welche das Zugriffsverfahren angibt, dar- *o 
stellt. 

7. Flash-Speicherkarte nach einem der vorangehen- 
den Anspruche, wobei die Steuereinrichtung eine 
Funktion zum Speichern von Information umfaBt, <5 
die identisch mit der Kartenattributinformation bei 
einer Speicherposition ist, wetche sich von der Po- 
sition in dem Flash-Speicher unterscheidet, bei der 
die Kartenattributinformation gespeichert werden 
soil. so 

8. Flash-Speicherkarte nach Anspruch 1, wobei der 
wenigstens eine Flash-Speicher einen Speicherbe- 
reich aufweist, der in eine vorgegebene Anzahl 
Blocke aufgeteilt ist, von denen jeder in mehrere ss 
Seitenbereiche aufgeteilt ist, umfassend einen 
Kopfseitenbereich zum Speichern der Kartenattri- 
butinformation, welche dem Hostcomputer angebo- 



ten werden soil, wobei jeder der Seitenbereiche ei- 
nen Datenbereich zum Speichern von Daten von 
dem Hostcomputer und einen redundanten Ab- 
schnitt zum Speichern von Steuerinformation auf- 
weist; und 

die Steuereinrichtung eine Reihe von Prozessen 
zum Auswahlen eines Blockes von m eh re re n Blok- 
ken ausfuhrt, die Qualitat des Blockes unterBezug- 
nahme auf ein BIockqualitats-Flag des redundan- 
ten Abschnitts einer Seite des ausgewahlten Blocks 
ermittelt, einen Block guter Qualitat extrahiert, der 
eine Adresse hochster oder niedrigster Ordnung 
unter den Adressen des Flash-Speichers aufweist, 
und die Kartenattributinformation in der Kopfseite 
des extrahierten Blockes guter Qualitat speichert 

9. Flash-Speicherkarte nach Anspruch 8, wobei die 
Steuereinrichtung die Qualitat des Blocks ermittelt 
und Bezug nimmt auf ein Biockqualitats-Flag des 
redundanten Abschnitts einer Kopfseite des ausge- 
wahlten Blocks. 

10. Flash-Speicherkarte nach Anspruch 8 oder 9, wo- 
bei die Steuereinrichtung eine Funktion zum Spei- 
chern von CIS-information aufweist, welche eine 
Konfiguration der Karte und ein Zugriffsverfahren, 
durch das auf die Karte zugegriffen wird, als die 
Kartenattributinformation in dem redundanten Ab- 
schnitt darstellt. 

11. Flash-Speicherkarte nach einem der Anspruche 8 
bis 10, wobei die Steuereinrichtung eirie Funktion 
zum Speichern von Informationen aufweist, welche 
eine Speicheradressenlange, einen E/A-AdreBbe- 
reich und eine Unterbrechungsbedingung als die 
CIS-Information darstellt, welche das Zugriffsver- 
fahren in dem redundanten Abschnitt angibt. 

12. Flash-Speicherkarte nach einem der Anspruche 8 
bis 1 1 , wobei die Speichereinrichtung eine Funktion 
zum Speichern von Information, die identisch zu der 
Kartenattributinformation ist, bei einer Speicherpo- 
sition, die sich von der Position in dem Flash-Spei- 
cher aufweist, bei der die Kartenattributinformation 
gespeichert werden soil, aufweist. 

13. Flash-Speicherkarte nach einem der Anspruche 8 
bis 1 2, wobei die Speichereinrichtung eine Funktion 
zum Speichern neuer Attributinfonmation in einer 
Seite einer nachsten Adresse jedesmal dann, wenn 
sich wenigstens ein Teil der Kartenattributinforma- 
tion geandert hat, aufweist. 

14. Flash-Speicherkarte nach einem der vorangehen- 
den Anspruche, mit einer Flash-Speichereinhert, 
die wenigstens einen Flash-Speicher aufnimmt, 
und einem Adapter, wobei die Steuereinrichtung mit 
dem Hostcomputer verbunden ist und an der Flash- 
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Speichereinheit losbar angebracht ist. 

15. Flash-Speicherkarte nach einem der Anspruche 1 
bis 1 3, mit einer Flash-Speichereinhert, welche w - 
nigstens einen Flash-Speicher und einen Adapter 
aufweist, der mit dem Hostcomputer verbunden u nd 
an der Flash-Speichereinheit losbar angebracht ist. 

16. Flash-Speicherkarte nach einem der vorangehen- 
den Anspruche, wobei jedesmal dann, wenn sich 
Kartenattributinformation andert, die Steuereinrich- 
tung ein ungultiges Rag in einem Aufzeichnungs- 
bereich, derderalten Kartenattributinformation ent- 
spricht, setzt. 

Revendications 

1 . Carte de memoire flash comprenant : 

au moins une memoire flash ; et 
un controleur ayant une interface connected a 
un ordinateur central pour memoriser des infor- 
mations d'attribut de carte a presenter a I'ordi- 
nateur central a une position de memorisation 
predetermin6e dans la memoire flash, le con- 
troleur memorisant de nouvelles informations 
d'attribut et etablissant un drapeau d'erreur 
dans une page d'en-tete correspondant aux in- 
formations d'ancien attribut pour inhiber la re- 
ference a ces informations d'ancien attribut 
chaque fois qu'au moins certain es des informa- 
tions d'attributs de la carte sont modifiees. 

2. Carte de memoire flash selon la revendication 1, 
dans laquelle des informations identiques aux infor- 
mations d'attribut de carte sont memorises a une 
position de memorisation, dans la memoire flash, 
distincte de la position de memorisation a laquelle 
les informations d'attribut de carte doivent Stre me- 
morisees. 

3. Carte de memoire flash selon la revendication 1 ou 
2, dans laquelle la memoire flash comprend une zo- 
ne de memorisation divis&e en un nombre prede- 
termine de blocs et les informations d'attribut de 
carte sont memorisees dans un bloc normal ayant 
un rang d'a dresses plus eieve ou plus faible dans 
la memoire flash dans laquelle les informations d'at- 
tribut de carte doivent £tre memorisees. 

4. Carte de memoire flash selon la revendication 1 ou 
2, dans laquelle la memoire flash comprend une zo- 
ne de memorisation divisee en un nombre prede- 
termine de blocs dont chacun est divise en plu- 
sieurs zones de pages comprenant une zone de pa- 
ges d'en-tdte pour memoriser les informations d'at- 
tribut de carte a presenter a I'ordinateur central, 



chacune des zones de pages ayant une zone de 
donnees pour memoriser des donnees en prove- 
nance de I'ordinateur central et une partie redon- 
dante pour memoriser des informations de com- 
5 mande. 

5. Carte de memoire flash selon la revendication 4, 
dans laquelle la partie redondante comprend une 
partie pour memoriser des informations CIS repr6- 

10 sentant la configuration de la carte et un processus 
d'acces par lequel on peut acceder a la carte en tant 
qu'informations d'attribut de carte. 

6. Carte de memoire flash selon la revendication 5, 
15 dans laquelle la partie redondante comprend une 

partie de memorisation d'informations representant 
une longueur d'adresse memoire, une plage 
d'adresses d'entree/sortie et une condition d'inter- 
ruption en tant qu'informations CIS indiquant le pro- 
20 cessus d'acces. 

7. Carte de memoire flash selon Tune quelconque des 
revendications precedentes, dans laquelle le con- 
troleur a une fonction de memoriser des informa- 

25 tions identiques aux informations d'attribut de carte 
a une position de memorisation differente de celle 
de la memoire flash a laquelle les informations d'at- 
tribut de carte doivent §tre memorisees. 

30 8. Carte de memoire flash selon la revendication 1 , 
dans laquelle : 

ladite au moins une memoire flash comporte 
une zone de memorisation divisee en un nom- 

35 bre predetermine de blocs dont chacun est di- 

vise en plusieurs zones de pages comprenant 
une zone de pages d'en-tdte pour memoriser 
les informations d'attribut de carte a presenter 
a I'ordinateur hote, chacune des zones de page 

40 ayant une zone de donnees pour memoriser 

des donnees en provenance de I'ordinateur ho- 
te et une partie redondante pour memoriser des 
informations de commande ; et 
le controleur execute une succession de pro- 

45 cessus pour seiectionner un bloc parmf une 

pluralite de blocs, determiner la qualite du bloc 
se referant a un drapeau de qualite de bloc de 
la partie redondante de page du bloc selection- 
ne, extra ire un bloc de qualite de bloc ayant une 

so adresse d'ordre plus eievee ou plus faible par- 

mi les adresses de la memoire flash, et memo- 
riser les informations d'attribut de carte dans la 
page d'en-tete du bloc de bonne qualite extrait. 

55 9. Carte de memoire flash selon la revendication 8, 
dans laquelle le controleur determine la qualite des 
blocs, en se referant a un drapeau de qualite de 
blocs de la partie redondante d'une page d'en-tete 
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du bloc selectionne. 

10. Carte de memoire flash selon la revendication 8 ou 
9, dans laquelle le contrdieur a pour fonction de me- 
moriser des informations CIS representant la con- 5 
figuration de la carte et un processus d'acces par 
lequel on accede a la carte en temps qu'informa- 
tions d'attribut de carte dans la partie re don dan te. 

11. Carte de memoire flash selon I'une quelconque des 10 
revendications 8 a 11 , dans laquelle le contrdieur a 
une fonction de memorisation d'informations repre- 
sentant par une longueur d'adresse memoire, une 
plage d'adresses d'entree/sortie et une condition 
d'interruption en tant qu'informations CIS indiquant 15 
le processus d'acces dans la partie redondante. 

12. Carte de memoire flash selon Tune quelconque des 
revendications 8 a 11 , dans laquelle le contrdieur a 
une fonction de memorisation d'informations iden- 20 
tiques aux informations d'attribut de carte a une po- 
sition de memorisation differente de celle de la me- 
moire flash a laquelle les informations d'attribut de 
carte doivent etre memorisees. 

25 

1 3. Carte de memoire flash selon Tune quelconque des 
revendications 8 a 1 2, dans laquelle le contrdieur a 
une fonction de memorisation de nouvelles infor- 
mations d'attributs dans une page d'une adresse 
suivante chaque fois qu'au moins certaines des in- 30 
formations d'attributs sont modifiees. 

1 4. Carte de memoire flash selon i'une quelconque des 
revendications precedentes, comprenant un modu- 
le de memoire flash recevant au moins une memoi- 35 
re flash et un adaptateur, le contrdieur etant con- 
nects a I'ordinateur note et etant monte de facon 
detachable sur le module de memoire flash. 

1 5. Carte de memoire flash selon I'une quelconque des *o 
revendications 1 a 13, comprenant un module de 
memoire flash recevant au moins une memoire 
flash et un adaptateur connecte a i'ordinateur note 

et monte de facon amovtble au module de memoire 
flash. 45 

16. Carte de memoire flash selon I'une quelconque des 
revendications precedentes, dans laquelle; chaque 
fois que les informations d'attribut de carte sont mo- 
difiees, le contrdieur etablit un drapeau invalide so 
dans une zone d'enregistrement correspondant aux 
anciennes informations d'attribut de carte. 



55 



13 



EP 0 912 939 B1 



C4 




LU 

O 



-■1 



CO o 

33 



UJ 

o 



8 s 



LL. SE 



S 

o 



8 



C 

i 

I 

o 

LU 

UL 
X 



CO 



o 

LU 

o 

Q. 

UU 



LU 



I 

LU 



8 



I 

>- 

GO 
CQ 



CONTROLLER 



LU 



to 



8 



O 
X 



1 

o 

LU 

x 



ac 

OS 



I 

CO 
CO 

o 

X 



1 



HOST COMPUTER 



14 



EP 0 912 939 B1 



I 

C 



3~ 



o i t i t >- 
Luujujujuicoa. ' 

XU-U-XXXxE 

tttttltl 



Of 

Ul LU 
-J o 

-J < 

\ O U- 
X OS CC 
(O H IU 

U- o — 



CO 

7 



o 

X UJ 

w J h- 

-J < o 
u. o 



3 



0£ 
O 

§ 

LU 



O UJ 



CVi 









o 




00 




co 


*— 


LU 


LU 


o 


OO 




UJ 









25 



LU LU 



O 

o 



CO 
CM 



CM 



o 



o 
o 



a: 
o 
o oo 

< UJ 

s o 
o o. 



n it 



Si 



oo 
o 



UJ LU 

d g 

OS OS 
LU 



:r TTT 



o — 



CO 

1 
X 



mo 



CO 
Ui 



I t 
CO 

o£oa«o< 

>: CCLU — D-. 

O O fi£ OZ 

<cxxxxxxxxx 



UJ UJ UJ LU 



15 



EP 0 912 939 B1 



DATA CONVERSION 
CORRECTION TABLE DATA BLOCK 



T ADDRESS STATUS STATUS 













BLO 



PGO 




PG1 




■ 


PG15 j 



BL1 



PGO 




PG1 






PG15 j 



BL511 



PGO 




PG1 




• 
♦ 
• 


PG15 






Y 


— a ; 



DATA AREA 



REDUNDANT 
PORTION 



F I G. 3 



16 



EP 0 912 939 B1 



8 
Li. 



CO 
XT 



CO 
ID 











«< 


LU 


>- 




a: 




o 


s 


UJ 






LU 










5 









00 



CM 



2 



CD 



a: 

UJ 



CD 

o 



CO 




oo 




CO 




CO 




LU 




LU 


C* 


cc 


LU 


OS 


LU 


o 


o 


a 


O 


o 


o 


a 


o 


<c 






o 




lu 




LU 


X 


o 


>- 


o 


co 




CO 




go 








LU 










Q£ 




GC 


a 


LU 


g 


LU 




UL 


a 


Li. 


■< 


u. 


-< 


U. 




=> 






X 


CQ 


>• 


CO 



o 
m 



LU 



o 



a. 

O 



CM 
CO 



LU 



LU 
00 

o 

UJ 

or 



o 
o 



3 



iL U M 



.3 



o 

O 



O 



O 
O 



LU 



— 1 I 
LU LU Ui 
00:3: 
U. U- u_ 
XXX 



17 



EP 0 912 939 B1 




18 



EP 0 912 939 B1 



TR 



XFCEi- 

FOE 
FALE 

XFWE- 
XFBSY- 
XFRE- 

L FDO-7 



J 1 Vr 



U — LTLTU 



K-TRB-H 



-M u-lAj-u — 



T * — , — ' 

CMR ADR DATAR 



FIG. 6 



19 



EP 0 912 939 B1 



(CIS INFORMATION) 



ADDR 


DATA 


CONTENTS 


AA 


01 h 


TUPLE ID (DEVICE INFORMATION TUPLE) 


02 


03h 


POINTER INDICATING NEXT TUPLE 


04 


D9h 


TYPE: I/O; SPEED: 250 ns 


05 


01 h 


DEVICE SIZE: 2 Kbytes 


08 


FFh 


END OF DEVICE INFORMATION TUPLE 


OA 


18h 


TUPLE ID (JEDEC DEVICE INFORMATION) 


OC 


02h 


POINTER INDICATING NEXT TUPLE 


OE 


DFh 


JEDEC MAKER ID 


10 


01 h 


JEDEC DEVICE ID (NO VPP REQUIRED) 


12 


20h 


TUPLE ID (MANUFACTURE INFORMATION) 


14 


04h 


POINTER INDICATING NEXT TUPLE 


• 


D£ 




PKUUUUr MAKER INFORMATION * " 


B4 


20h 


PRODUCT MAKER INFORMATION 


B6 


20h 


PRODUCT MAKER INFORMATION 


B8 


20h 


PRODUCT MAKER INFORMATION 


BA 


20h 


PRODUCT MAKER INFORMATION 


BC 


20h 


PRODUCT MAKER INFORMATION 


BE 


20h 


PRODUCT MAKER INFORMATION 


CO 


OOh 


END, OF PRODUCT MAKER INFORMATION 


C2 


20h 


PRODUCT NAME- INFORMATION 


C4 


20h 


PRODUCT NAME INFORMATION 


C6 


20h 


PRODUCT NAME INFORMATION 


C8 


20h 


PRODUCT NAME INFORMATION 


CA 


OOh 


END OF PRODUCT NAME INFORMATION 


CC 


30h 


PRODUCT VERSION INFORMATION "0" 


CE 


2Eh 


PRODUCT VERSION INFORMATION 


DO 


30h 


PRODUCT VERSION INFORMATION "0" 


D2 


OOh 


END OF PRODUCT VERSION INFORMATION 


D4 


FFh 


END OF PRODUCT INFORMATION TUPLE 


D6 


14h 


NO LINK TUPLE ID 


D8 


OOh 


POINTER INDICATING NEXT TUPLE 


DA 


FFh 


CHAIN END TUPLE 





FIG. 7 



20 



EP 0 912 939 B1 



( START ) 



i = 0, j = 0, k = 0 




READ OUT DATA FROM PAGE 
PGk OF BLOCK BLj IN 
FLASH MEMORY FMi 



NO 



NON-DEFECTIVE 
BLOCK ? 



,A3 



YES 



WRITE CIS INFORMATION 
IN HEAD PAGE PGO OF 
BLOCK BLj 



F I G. 8 



21 



EP 0 912 939 B1 



( START ) 



i = 0, j = 0, k = 0 



!Ll_ 
j - j ♦ 1 



B6 

JL 

k = k + 1 



B1 



READ OUT DATA FROM PAGE 
PGk OP BLOCK BLj IN 
FLASH MEMORY FMi 



B2 




WRITE NEW CIS 
B9~J INFORMATION IN 
NEXT PAGE PGk+1 



F I G. 9 



( ) 



22 



EP 0 912 939 B1 



( START ) 



i = 0, j = 0, k = 0 



j - j + 1 



CI 



C6 

k = k + t 



READ OUT DATA FROM PAGE 
PGk OF BLOCK BLj IK 
FUSH MEMORY FHi 



C2 



NO 



NO 




FIG. 10 



EXTRACT CIS INFORMATION 




r 


SET CIS INFORMATION 
IN ATTRIBUTE MEMORY 


1 


f 



C7 



C8 



23 



EP 0 912 939 B1 



VB 
O 




FIG. 12 



24 



EP 0 912 939 B1 




FIG. 13 




-12 



'98 100 96 



F I G. 14A 




FIG. 14B 



25 



EP 0 912 939 B1 



114 


f 


HOST 




COMPUTER 





120 



CONTROLLER 

T 



J 



112 




FIG. 15A 



114 



HOST 




COMPUTER 





130 




FIG. 15B 



26 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images wito this document m accurate rf 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES- 9 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QU/ 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will n0 J-^"^ rnhte||lg " t0 

problems checked, please do not r * n ™ 65 
the IFW Image Problem Mailbox, 



